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fi^ mX\: 2002/10/15 



156-091 

l^±] AiS^AI m*\=? MS11 419-79(16/3), 1022 

[^31 KR 

ggS^I] LEE.Kyung Jin 

[^em^tS!^] 720110-1558414 

442-725 

l^±] 4=£!AI li? §§§ ^£j^8BII 824^ 

805s 

[^3] KR 

[^i XII ^§011 9\o\0\ £121 aoi laSUD. □ 

£121 019 
Si (21) CH£I£! 
0I5HS (2!) 

Ptgi^S] 20 £ 29,000 S 

[^tligie] 6 B 6,000 a 

[?^3?§g] 0 21 0 

[^jais^s] o m os 

[331] 35,000 gl 

[S¥AiW] 1. 2°fAi- SAilAi(£S)_1S 
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1020020057394 #^ ^*}: 2002/10/15 

*\x}7}7}^*m^- ^Z\7]7)^ ^ °1» ^1^1^ 7}#£r ^til^,^7l ^7>7l7l 

€ 2 # oltfSj ^2)^71 7)^-^5.^, ^^>7lol^ 6flM^(Ku)» *^l7l7l # 

37]f ^Al7l7l ^tb fS 7>^^ 3.71 # &&*]9]7] *b # I SNR* ^7> 

*l?l7l fl^ fs (Signal Output )-g- ^KJ-^l^l ^tb fs ^l^* ^^l^l 

71 %; 3.7)2] ^Al7l7l 371 ^ 

7l7l fl^ 3^51 27fl <>l#<q ^2]7>7l7l^^-i- £f5}£^- 5) ^ 

£ 3 

^r^7>7l7l^-, nflafl, tj-^ 



26-3 



1020020057394 #3 U*}: 2002/10/15 

^2)^]-7)7]s. nfl^i] {Media for perpendicular magnetic recording} 
£ l£- ^Efls] ^r<a#(Single Layered) ^x}7)7}^-%- nfl^s] ^» 

S. 2^ #Bfl2l 2#^ (Double Layered) ^z}7] 7]^-§- nfl^]^ 3* ^oicf. 
£3^-^ ^<*H cJ-^A (Single Layered) ^^7f7l7]^-g- nfl^o) sj- ^X\c$ 

£ 4^ ^ofl 4= ol^^( Dou51e Layered) ^ *>7] 7] -s-g- nfl^o^ *± ^X|a}] 

£ 5^ €■ *r€- ^fKSingle Layered) *M *>7l 7] J?~§- nfl*^ cj-s. -^a) 

£ 6£ t^ofl 14= ol^A( Dou51e Layered) 7>7l 7l -^--g- nfl^jjo) ^a. 
3# Jit!*}. 

£ 8^ £ ^o)) rrj- = oll^l(2, 3)^ ^efl ^7>7l7l^- ofl*||(i)<q x} 7 )o^2$# 
(hysteresis loop)!- «]i2«fl a.^]cf. 

£9^^ "4^- D fl*fl(2, 3)2}- ^Hfl Dfl^KDTj-^ ^^lolHj-^ o^jui^KKu) 2f 

^>^(Hc)^ ^.o] neflsolcf. 
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1020020057394 # ^ o^ }: 20 02/10/15 

£ 10^- £ ^ofl 4^ -^^ 7 i 7l s. Dil^(2)2] i^iEEj ^(Spectral 
Analysis) ^^^sfl- J±o)^ H2flSol4. 

£ ll£ ^ofl 4^- ^^7) 7]^ n(l^)(3)o| Asfl) E 3^ »A] ^^tJ^^- 

-£ 12^ ^ofl 4 = ^3i7>7l7l^- ofl^o^ SNR(Signal to Noise Ratio) #3 ^ 

^ 7l^-^5L# 7>X]^ ^2|7}7l7l^Dl)^o]l ^ ^ o] 4 . 

^Ji^UH^liM 7H> »3-§-^ 7>4^ HDDChard disk drive)^ -§-^tfl# ^ *V 

7.>7l7l-^ #q<H til^fl 71^-^il- ^Ol^c-H -freUj. ^*}7j7l^ ^ o) 

£ - *H 7]^i3£f ^7>A] 7]^ ^ojcf. ^A7] 7}^ nfl^oj <g^o>^^^ 

7l7> 14 ^ ^ M ti7> ^ ^ 7>^( ma gnetic 

domain)^ 7j-x]^ ^o] ^jg_£|-4. 
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1020020057394 #^ ^V: 2002/10/15 

<15> ^Eflo) =-3]^7l7]^ nfl^S] >^*> 7 ) 7 |.3. o] ^ ofl u) ^ 7> T^^- 

371 M- ^^7l7|- tS*H, £17) u}- 7^7} ^3] ^7) 71^- o] «j- 

<ie> £ i^ ^sfl ^-^^(Single Layered) ^^7] 71^- xifl^l^ 2|f^£t H^u}, s. 
2^ 2^#(Double Layered) ^z\z}7)7]^ nfl^o^ ^^..g. jiojcf. 

<17> ^Sflo] ^7.>7l7l^-Pfl^ll- £A]5^ £ 14 £ 2t ^2flS] <M*>7M 

^- °fl*ll*r *^l?l7l ^^>7]7l^-^-(103, 203)^ 2| 15}^ ^ 

°l y oM3 MHT:nV( 1 02, 202)o] 4^5^ ^21 
<18> 5L lofl J£A]^ ti>Sf ^o), ^Efl ^Qj* ^^ 7 | 7)^.^0^, 7]^- 

(101)^M] ^ 2] tifl^H ^-(102)ol p>^£]^7 $H ^aj7.>7l7l^-^-( 103)^1 
"M^l 714=. ^-(103)5] ifloflfe oj^ riSlsl-71 W iLJL^(104)<>l ^*1*}J1, iLJL^- 
(104)^ $H^- ^^7l^-/7fl^^- ^ 31 = #ef 0 lc1^ #1-^- ^^l^Ji ^*tr 
-g: -n-£.*}°i ^ofl o}*V ^.Jinv( 10 4) ^ ^ s>«.^) 7 is-nv( 10 3)^- ^Jr*}^ ^%sV(105) 

<19> JE 2<H1 S.*]& f^sfl ^a]^7l7l^-Dfl^]^ ^-fofl^ #7l ^^7>7]7l^-(203) 

cflAlofl <a^nv (soft magnetic layer, 202)°1 n^sH ^cf. #7l <&z\q*H202)-& 7} 
^(20lHl ^^s]^, °l7r^^-(203) 3H1^ #71^: y >^r ^7 r 7l7l-I=-5K202)ol v\ 

ol o^s. i.^ni-(204) ^ ^r«-sv(205)ol <£*r3^-5. ^^^^r. 

<20> c^o} - ^efl 71^-nfl^^ Z}^ 7>7l7l^-^# 7>^Cf. o] ^o. 

Jl^JE 71^-^A-^ oj^ oV^^^. ^f>} 7 ) ^°l°oMHH*l(Ku)7} 3- 7flS.S. 
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1020020057394 #3 °^\: 2002/10/15 

U 3.712} H7 1 7] . ±o}^ 7 } ^ J7^£ 7l^-# ^^Cfl &7\)7} #t\. . 

al^S. 7l-§h8: $W 37) 2} 7>^^7l7f 7fl^« A}-g-^ ^-f ^Jl^ 

5- 7>^M -2-^ SNR( signal to noise ration)^-!- <g-g- ^ <&7]*Y <^*> 

y]°M^ °flM*l(Ku)7} *]-oH •a^^^-s- £-*Rr <S3H 

<21> .g. Mj-tg o. ^^ 7lol ^ oflLi*l7l- ^Jl^IE 3.7l7> ^"0> ^J7 

<22> Aj-71^ S.^ o. ^^7) ^o|) 

<23> ^T^j^nV oil- X^l^ 71^ 

<24> ^-71 ^^7>7l7l^-°V^ M.S$0] X\S. Cf3.J7 ^JJi^ 0. 3. #e] 2) S.^ ^ 

Ji^Rr 2 # Ol^ ^^7] 7l ^.^ % o. ^ ^ 

^^>7l7l^-nll^7> *H^t}. 

<25> -^7>7l7l^-nll^Hl , 

<26> a o V 7 ) ^3j^>7l 7lSf^: 

<27> ^^M^^N^lCKu)* ^Al7l7l 2^ fS 

<28> £L7l# #^7171 

<29> T^o} H7ll . ^Al7l7l 2^ 

<30> SNR-=r ^7>Al7l7l fl^ 
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1020020057394 #^ «!*]■: 2002/10/15 

<3i> (Signal Output)^: 7] 7] 7] 

<32> #±a)7}7] ^tb §S 

<33> 37] °} ^sn- 3tb 

<34> 7>>^- 3 7l^ tf«l3E* ^^l^l7l^tb 

<35> ^o]S. 27fl O)^ ^^ 7l7l S.^ 

<36> o}e1^ 4^ ^3]7>7]7l^-^-# ^ ^-§-^5.^, Zj- #o] ^ 

<37> o]^ ( ^J=L^ S.xg^- #S*>^^, M. ti>^tb ^^Hl« -*M|*1 ^^^4. 

<38> ^Al^]^ o^}^, Aj- 7 j ^71-71 7] ^f,£- ^l+^x}?)?}^^ *fl2^3] 

^7171^-SV^: St^-JI, z\}l+Z\*} 7 ] 7 )^*- ^12^^ 7l -Hj-^Hl a] «fl ^ EL7]*\ 
* 7^H, ^12^:471 71 -l^vo. ^ 1 ^ 3 i7l-7l7l^-°l-o 1 l «1 €" ^r*H w oM3 *ll M *1 (Ku)l- 

<39> Cf^ ^HHl ^"71 ^^]7V7l7l^-^ ^1^^7]-7l7l^-BV3l- *fl2^ *}7l 7l 

JL^Kg. i^>j7 t ^-7l ^1^3]7>7l7l^-^ #7] 7>7l 7l ^ofl H] Sfl ^ ^3]7f 

7lola o ^ oHui^l- 7>*M, ^71 ^2^^7>7l7l^-^ ^o]^^ ? 1 7l ^ 

71 71^-^olcf. 

<40> ^ ^AHU-ofl Aj-71 -^1^7171^-^0] -^7>7lolti 0 V^^. ^1-^7171 

o}^ -31^7)7)^^ 37m ^Al7l7l ^^7}7)7)^^ i , 

^-71 ^3]7>7l7l^-^ol -3j7l-7l7l^- o] ^^7171 ^ t!" ^^^7171^-^ ^ 
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1020020057394 2002/10/15 

^ 3711- 7) ^^7>7l7l^-^# i , JEfe ^7l ^^7>7l7l^^ol 

(Signal Output *^^7l7l ^^7>7l 7]^-^ ii©^* #^X\7}7] ^ 7> 

7l7l^-°V^- i^>^, iE^r ^7] ^^7l-7)7l^^-B- ^1 1^2] 7l ^4 ^ 2 ^^7)^-^- 
* 3L&*}51, ^7) 7j\l^Z\7.}7]7]m r ^ ^2^^7.1-7171^-^1 V)f% ^ ^z\^ 7 ]o}^ 

°flH^l(Ku)l- 7}^. 

^"71 -g-t^ -3l7>7l7l^-nfl^oH ol , ^3] 7>7l 7l JH§^ ^^1 ^7] 7 ] s.nV^ 

5&^r Wj^^^^l- 7>^ ^ 9X^, SE ^-2.5.^ ^^^1 ^^l7>7l7l^- 

*1 ^ 7>^ ^ Si-^, tr^S^r 7]-7) 7]^%-& 7>^7> ^ 

^ ^^7>7l7l^-H|^ 7>^7> #^£1*1 7>7l 7l ^Kg- 5L^& 

^ 5U4. 

£ 3^ 7fl^cHl 71^*1 ^13^ *V ^JAHI^AI wV^ofl tt)-^ 

^^(Single Layered) ^7f7l 7l^-g- nfl^ ^ ^aHI^ ajfu t^olrf. 

£ 3^: 71^(301) $H ^r*\*m*}*M(302)7} o] <%o\] <£4=- 

?1<L3- 7^U^^7l-7l 71 ^-^-(303)31- 7112 ^^]7>7l7l^-Bl-(304)ol *§^S)o] o^cf. ^1^^7> 

7l7l^-^ icOl^ #^7171 ^tb ^^o\) o}*fl ^SlJI, ^12 ^*\7}7}7)^ 

^ m <LM^-8: ^=^17171 ^tb ^^M^^IM^ 7>^1^ #^o^ ^ 

<H1 £1*11 ^^^cf. ^-71 ^^2] ^ofl^ ti^Bl-(305)4- ^-%^-(306)ol ^cf. 
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1020020057394 %^ °J7}: 2002/10/15 

<45> .£ ^ofl n}§ ol^^ (Double Layered) ^z\z}7)7}^%- nflafloj ^ A ]cfl 

<46> £ 4 S. ^-2:^, 71^(401) $H <S*H3 ^(402 H ^^-5]J1 ZL ^ofl «fl^=^l 

*K403)7> *§S$S\JL, o] ^ofl <g 4^0.3. ^1^^7171^-^(404)4 ^2^^7>7l7lS.^- 
(405H *fl H^*r7l 7lf D -l^ ^"^17171 ^tr ^aVofl o}*fl 

^^S)JL, *H2 ^^7>7l7l^-^ <£^^-$r *^l?l7l fltb fe£ ^^H"^ 

<HN*1* #^ ^aj-cfl ^sfl ^^^Cf. ^12^3] 7>7l 71 ^-^(405)^1 ^o)l^ iLJr 

^(406)4 -gr*^(407H ^^cf. 

<47> £ 5 ^ ^ofl 4= # "^(Single Layered) ^3]7>7l7l^-g- nfl*^ i} = ^a) 

< 48 > £ 5# 7) ^(501)31 ofl ^l^-(502)ol ^^31, o] °)6\] i 

^*]7}7l 71^-^(503)4 afl 2 ^* r 7] 7l^-^-(505)ol ^^-^d- ^ejjl Tfl 1 ^*]7f7l 
71^(503)31- ^1 2 ^^7>7l 7l^-°l-(505)Sl AHofl, *fl 2 ^7}7l 71^-^(505)^1 ^ 
^ ^MM^l ^^r ^#^(504)71- 7fl 7fl si ol 91 ^. ^"71 afl 2 -r^7>7l 71^-^(505)^1 
3H1tt J±Jl^-^(305)4 £-*#(306)<>l ^^^cf. 

<49> 51 6^ -g- t^^l Hf-E- ol ^(Double Layered) ^7}7l7l^-g- nfl*^ t} = ^a1 

<so> H 6-g- %^*}^, 71^(601) $H 9i7>^si-(602)ol ^^S\JL ZL $H ^^tifl^^l 

^"(603)71- *\^5)JL, O) <$6\] <£^*J.O 5. m ^3l7>7l7l^-nV (604 ) ) ^ 7 J.uY (6Q5) ^ ^ 2 
^3l7>7l 7l4=-i3l-(606)°l ^^Sl<H ^Cf. ^>7l ^^(605)^ Tfl 2 ^^7>7l7l^-°H606) 
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9] ^*\/7.}7]*\ W\?]7] W MS 2 ^^]^>7l 71^-^- 

(606)^ 5)o\)^ j£Jl^(406):4 £%#(407H ^^cf. 
<51> £ 7£r £ 3<H1 £ 4€- ^3*1-717141=- ufl^H tt}-5.^ ^.Cf ^ 

<52> s. 7^- ^-S^, 71^(701) Ti *ra)«H3W702)°l H^sM $H 

^ ^1 1, 2^71-7171^(703, 704) 21 Hfl^-g- £]<>| ojcj-. 711 1 ^^>7l 

7l4=-^(703)^r CoCrNbPt^l alsfl *fl 2 ^^7>7l7l4=-^(704)^ 

CoCrBPt(704)^l ^3H| ^^fl *§^i}. A 2 ^7>7l 7l 4^(704) 3} flofl $^sqfe HJL 

*K705)£: DLCCdiamond like carbon)^ ^3H| s>)f$\ ^^s)^ > jiJ:^(705) 

^(706H sa*}. 

< 53 > 8-^ 7^1 *UHH ^ £ ^ ^3^>7l 

7l4=-nfl^^ 7>7lol^^olrf. 

<54> £ 8^1 ^ "1"^: "DLC/CoCrNbPt/Ti/7l^r(substrate)"^ 3^ ^efl nfl 

*||<S) ^>7l7lol^ ^-g- "2"<$r "3"^r "DLC/CoCrBPt/CoCrNbPt/Ti/Pt/7l^r 

(Substrate)^ 3^ ^ ^ ^oj) ccj-^ nfl^o] 7>7l ols^^ q-Ej-^c]-. c*) 7 l 

ofl-H <#7><5l ^o]^^- DLC JsLJL^ CoCrNbPt ^*>7l 7)^2] a}o]°\) CoCrBPt 7} 9X3. 

®JL°\] nfl^fl 25+ *fl*fl 3^1 *H^£r A AA A ^ A , ^ CoCrBPt^- 

CoCrNbPt £1 ^1 til^o] cl-scf^ c-fl o^cf. 
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<55> £ 8-g- JfrflflAl, CoCrNbPtSl ^^^>7l7l^- CoCrBPt^ ^t^H*^ ofl 

M^l7> ^3i^>7l 71-1=- ^--g- f ^7l^ s-^o] ^>^(Hc, Coercivity) ^ 

^§ u l (SQUARENESS) 7} wj^^o.^ f 7>^ <£ ^ ^cf. 

<56> £ 9^ "DLC/CoCrNbPt/Ti/Pt/7l^"^ fell 'SKD ^ £ 7^ 

^HHl *U^£ ?J°-5. "DLC/CoCrBPt/CoCrNbPt/Ti/71^" ^ » 

DLC/CoCrBPt/CoCrNbPt/Ti/7l^-"o] 2jf^2f 7}*]^ ^#(2, 3)1- z^Sj ^^o]« 0 ^ 

^^H 1^ "?>3^ 0 1 «7^1 f7}5]$l|-t ^ 
<58> £ 10^ £ H^r £ 7^ ^^^1 ^ ^2\X}7} 7}^^^}9] 

^ ^ ^-^-i: 71^- ^£ofl oj-eM #^*1 ^4°14. 900kFCI °1^M]^ 7l^-o] 7}^ 

<59> £ 12^ ^. ^ofl n}e). ^^>7l7l^-ol)^l(l,2) 4 fHl^l SNR«l7> ^ 

^l^^H (3)4^ SNR&-I: allEL^H £^0]^. £ i2ofl ^tfl , 500 

kFCI^l 7l^^i£ ol^HlA^ i^- SNR^ M-Bf^^i oiOB] SNR ^ S?b ^ 

Noised ^ 3*1 -g^tb ^-fr ^E^ZL 5U^8: ^ <&€\.. 

<60> A o V 7l «v^cq ^l^^jjL^cq itfe^ i ^ ^ 7 ] 7 ] ^ o] ^t^I 

7m D -ltf: CoCr^, NiFe^g-, FePt^, Fe7> ^7}& ^ , Co7> ^7>^ ^g-, Nio] 
^7}$. tt, Pd 7> ^7]-^ p t 7> ^7>^ ^ SE-cr {Nd, Pd, Ru, B, Nb} «§- 3<H 
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£ *>M-7> %7}& ^ ^ *\°]5L ^ SL^Rr tf^S # 

<6i> *>^1^ {Pt, Au, Ag, Pd, Ti, Ta, B, Nb, Co, Fe, Ni , Cu, Mo, Ru, Ta, C, 

Oxide, Si} *m 0 l#3.-fEl M ^g^l S]*fl 

<62> t^S} cfs. ^Alofldj) o|-h^ ) #71 ^3i7>7l 7}^%^ CoCrPtX ^ CoCrPtX 

(X=B,Nb,Ta,0,C) ^ ^ *}^£- *£<%£\& 27fl2} ^3*>7l 7l^-^-# , 

^1^ ^3l^ 7 l 7 l^.nV^. p t ^-^ol 10% olA 0 >ol^ ( ^1251 ^*\7}7}7}^£r Pt^^l 10% 

<63> H ^ ^*HH t^Hl^ #71 ^7}7}7)^%2\ *HK^7>7l 7l^-^ 

CoCrPt^-^S. ^)2^^7.\7)7}^^ CoCrPtX (X=B,Nb,Ta,0,C) ^£-3- 

51^, SE ^*HH ^3l7f7l7l^-#Sl ^1^3l7>7l7l^-^ CoCrNbPt 

^^H, ^2^^7>7l 71^-^ CoCrBPt^-2.S 

<64> ,& cfS. ^AHHl tCfs^ > #7l ^7>7l 7}^%-9] ^]l^^}7}7)^^ 

CoCrPt^^-S *8^SM, *\}2^ x}7) 71^-^ CoCrBPt^ilS. ^€ *r , ^ 

^ #7l ^2j7>>7l7l^Sl 1^3 7471 71^-^-g: CoCrPt^^-S. ^l2^^7.>7l 

CoCrNbPt tn^-S. %<%m. ^ SU^r. 

<65> #7l ^^j7>>7l 71^21 ^7^7] 71^^ Co, Cr ^ Pt S#*Hr ^^-S ^ 

€ *r ^7l ^^7>7l 71^ #21 ol- *> 7l^£ CoCrPtX 

(X=B,Nb.Ta,0,C)7> ^-fj-€ *g^€ <r SU^. #7l ^ ^^>7l7l^-^ *f-v\]7\ 

50nm ^7) ^2\x}7}7)^%<>] ^fV\]7\ 200nm «>^W. 
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+z\^ 7]7] S.^ s-o. ^ 7^17^, ^^2:<4 ^tHte* 7> 

^1^^7>7l7l^-^ ^ofl ^ 91°-*], ^£0) ^ 7 > £ ^ 

A o V 7l^- ^"^^1 D*^, ^eflo] ^*). 7l7 ji|t. n j)^o 1 l ^^^^^4 

SNIMp<3* 7MH o]<4 o]~§-&| S Jl^i 71^-ofl ^Z\7.}7}7]^^)M. c*^. + <£ 

SL^ajo] ^A]^ 7 > ^5LlZL £^^1 i£Al£]^O.q- ( ole^V 

e]ji £Ais]ji ^3 ^.3.54 Hfl-tofl ^tb3*l ^Cf^ ^o] cl^S^o) ^ 

&7l «H^olcf. 



26-14 



1020020057394 #3 2002/10/15 

[^T 1 * 1] 

-JM ^3}7l-7l7l^-^ #^3/7}7l3 S-^ol cfejr Aj-Jr Ji^O. ^ #B^/ 

7>7l^ li^>^ *§A^ 3* £-3., *fl 1, *ll 2 ^2]^>7]7)^-^ 5. 

2] 

^^7171^-^ : 

^^>7lol«^oflui^(Ku)« %H V ^l7l7l ^t!" 3711- ^A]7l7l ^ 

37]f ^4lAl7l7l ^ fS SNR* ^7H7l7l ^ # \ AJJl#^ *8=Aj-A| 

$ #; ^ ^7la] 5<a£f ^Al7l7|<flt!- - ^o^i 2711 ^3l^ 7 ] 7l 

13^* 3] 

*fl 1 %H1 Si^H, 

Aj-71 X) 1^3) 7>7l 71-lf-^o. ^2^*} 7}^ Bl-ofl H ]*fl 3.71^ 7>*H , 

^12^31 7>7l 71 ^^^^i^^nVofl Hlsfl .g. ^r^ol^ °HM*l(Ku)« 7>*1 
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WW 4] 

*fl l %H1 9X^^, 

^*)*>7H^ oflui*l-& ^)^, 

^2^^]7l-7l 71^-^ le.olS» 7) 7l ^tl ^^^>7l7l^-^o] jl^I 

*}^r ^3]7f7l7l^-nl]^. 

WW 5] 

^ 1 *<H1 91°]*], 

^ 37l# #4iAl7l7l ^^7>7l £ ^.-=. ^o. ^ ^^l^]^ 

WW 6] 

1 91°]*], 

#71 ^3l7]-7l7l^ol ^^l7.>7l ol«J-^^- ^Al7l7l ^ 7j-7| 7l ^j-^ 

^ 3.711- 71 71 ^tb ^^7>7l7l^-^-g: S^Rr ^ ^7j-7l7) 

7] 

^1 l *<H1 &<>H, 
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8] 

^71 ^2l*}7l7l-Ij-#ol A]Jr^ (Signal Output)* ^^7171 ^^M^ 

7l7l^nfl^. 
I^T 1 * 9] 

*fl 1 %H1 ^M*!, 

A oM ^7\7\7\W,%9\ ^1^^^1-717]^^ H) 2 +Z\7}7)7]^Jo\) V] *fl ^ ^3]7> 
7lol« 0 >^ oimxl(Ku)# 7j\^r ^ ^^7>7l7l^-nfl^. 

I^T 1 * 10] 

in 
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12] 

*0 1 *d- ^fl*l ^1 9 % %H1 91°]*], 
<^ ^€ ^-^^-s. *m ^ 7141^1. 

131 

*fl i *v xfl^l ^ 9 ^ 

14] 

1 ^ tfl^l 9 ^ ^. ^ofl ^^H, 

15] 

*l] 1 %V 9 ^ <^ t> %H1 $X°]*\ , 

16] 
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^^^>7l7l^-^o] ^71^^}^:^ ^V^]^ H^tK exchange coupling)^] ^ 

17] 

^^7.>7l7]^-^o] 7>}7l <y 7>^>^ 7>7]3 l^^tH exchange coupling) °1 t 2 ! 

53* ^iLS *>fe ^^]7>7l 71^-nB^l. 
181 

*ll l ^H*l *fl 9 f 1 ^ & °H, 

^^7>7l7l^-#^ ^^7>^171^-bvs.o. : CoCr^, NiFe^\ FePt^, Fe7> $7} 

£ ^\ Co7> |?m Nio] ^7>^ Pd 7V ^7]-^ Pt7> ^7}^ ^ 

£&fe {Nd, Pd, Ru, B, Nb} ^ *>^7> ^7>^ ^ ^ *MSL ^>M-« 

^-^^-S ^*\7}7)7}^v}\z\). 

19] 

^7\7)7]^^ 7}&S>\ A>o]<Hl ^>l4 -5}7]^°} 7\\7l\S\o] &i=. 3}^ ^lO 

20] 

14 %H1 &M>H , 
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#7] *V*ls)-£ {Pt, Au, Ag, Pd,, Ti, Ta, B, Nb, Co, Fe, Ni , Cu, Mo, Ru, Ta, 
C, Oxide, Si} o)± 3L±r oli-^Ei M ^g-ofl ^ 

[$^8- 21] 

^-71 ^^7>7l7l^-^^r CoCrPt^g- £ CoCrPtX (X=B,Nb,Ta,0,C) ^ °i- ^> 

v+S S^Mfe 27fl^ ^3j^>7l7l^-^ S^SH, ^fll^ ^2]7>7l7l^^-^ Pt 

10% ol^olol, ^12^1 7>7l 71^-^-8: Pt^©l 10% ^ *>^r ^*j*> 

7l7l^^^l. 

22] 

^7} ^^7>7l7l^-#^ ^]l+Z\7}7}7)^-& CoCrPt^g" AS 3^3^, *fl2^3*> 

7} 7]^£ CoCrPtX (X=B,Nb,Ta,0,C) t^^-S 3^3^ ^^-S ^ ^*j-7l 7l 

^Ml*l|. 

23] 

a o v 7 i ^^7>7l7l^-^Sl *\}i^z\7}7]7}^-& CoCrNbPt ^ AS S^^M, *fl2^*l 
7>7l 71^-^ CoCrBPt^g-AS <sRr ^r*l*>7l . 

[^t 1 * 24] 
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7} 7)^^ CoCrBPt^.2.3. ^r^SLS. t}^ ^x}7]7]^*\]. 

25] 

7 ] 7 ]s.^ CoCrNbPt^-2-S. ?A=r Hk$SL£. *Rr ^^H^ti^ ■ 

26] 

^j-71 ^7>7l 7}^%9] ^^7}7l 71^-^^ 2,^o] ^ CoCrPtf"^^ 

27] 

^-7l ^3l7.>7l7l^-#2l ^3] 7.>7l 71^-^-1:^: Co, Cr ^ Pt 5E^Rr ^ 
[3^8- 28] 

1 ^1 4 ^M^l, 

a 0 > 7 } ^^7l7l^-#^l *V ^^i7]-7l7l^-^ CoCrPtX (X=B,Nb,Ta,0,C)7V #-fi- 

[^t 1 * 29] 

14 *<H1 &°H. 
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Aj. 7 ] ^ ^^t\7] 7}^9) ^7A}7\ 50nm ^ ^HJilS. *>fe 7)7}^ 

XI. 

30] 

XI 1 * Ml*l ^1 4 *J- %H] 5a°H. 

#71 ^2]^>7)7l^-^^] # ^7} 200nm °}?>}9l ^ ^*]7}-7l 7)^ 

31] 

XI 1 V vfl^l ^1 4 # ^1 %H1 9X°)*), 

*Rr ^^7V7l7)^-nfl^. 
[^T 1 * 32] 

Xl 1 ^ XI 4 ^ %H1 SA^H, 

#71 ^^717171^-^-S.^ ^^tfit ol fe 
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[£ 1] 

(105) 

SLsl^ (104) 

^*W7)71W (103) 

^BH^^m (102) 
?m (101) 

[£ 2] 

g-^gfr (205) 

jmq- (204) 

^7\7\7\^A (203) 

g^^t (202) 

?15 (201) 

3] 

(306) 

JZ.:^ (305) 
^ 2 (304T" 
r *1 \^™7\7\7\=k™\ (303) 

ggjgj (302) 

ym POD 

4] 

(407) 
^.51^ (406) 
31 2 ^^7|7l^ (40~ 
A 1 ^gXM7|j^ (404) 
^HHy fWft (403) 

(402) 

?ig- (401) 

IS. 5] 

g^gj (507) 

£51^ (506) 
A 2 gxj7j7jjg (505)~ 

#^ (504) 

31 l^g^jTjg^j- (503) 
^imy *t*|g| (502) 

715 (501) I 
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[£ 6] 
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[-£ 7] 
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